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DEPARTMENT OF THE AR MY
PHILADELPHIA DI$T~~ICT. CORPS OF ENGINEERS

N OUPI.Y OIPSN TO

NAPEN-D

Honorable Brendan T. Byrne
Governor of New Jersey 1 0 APR 1979
Trenton, NJ 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for La!~e Stockholm Dam in
Sussex County, New Jersey which has been prepared under authorization of
the Dam Inspection Act , Public Law 92—367. A brief assessment of
the dam’s condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Lake Stockholm lam , initially listed as a
high hazard potential structure, but reduced to a significant hazard
potential structure as a result of this inspection , is judged to he
in poor overall condition . The dam ’s spiliway is considered inadequate
since 42 percent of the Sniliway Design Flood-.-S )

~ 
- would overtop

the dam. (The 51W, in this instance , is one ~ialf of the Probable
‘
~axlmum Flood). To Insure adequacy of the structur~~, the following
actions, as a minJnu~i , are recommended :

a. The spillway ’s adequacy should be d et er in in ~ d by a q u a l i f i e d
professional consultant engaged by the owner *~sir~ nore sonii~ sticatedmethods , procedures , :,nd studies within s ix  m on t h s from the late of
approval of this report. Any remedial measures necessary to Insure t h e
adequacy of the spillw.iy and to prevent ovnrtopt’1n~ should be Initiated
within calendar year 1980. Lu the interim , a t~etaile ’I emer~ency opera-tion plan and warnin g system , should be prompt ly dcvelon ’~d. ‘Iso , durliw
periods of unusually heavy precipitat ion , a round tn ~ -cl och sur veillance
should be provided .

b. With in six months f rom t1~e date of approval of this report ,
engineering studies and analyses should be p erfor i” e d to determine the
dam’s embankment and foundation condition and structural stability. This
should include test borings to determine material properties relative to

I ,  II



NAPEN-D
Honorable Brendan T. Byrne

stability and seepage and installation of piezometers to facilitate seep-
age studies. Any remedial measures found necessary should be initiated
within calendar year 1980.

c. The following remedial actions should be completed within three
n~ nths from the date of approval of this re por t :

(1) Repair upstream areas where rinrap is missing or has been destroyed.

(2) Provide clear channel for spill.way d1schia r~ e under road .

(3) Investigate and clear downstream end of the low level outlet
pipe and provide trash rack at upstream end of the pipe if necessary.

(4) Remove flashboard and provisions for flaahhoards from splllway.

(5) Remove all trees from area of dam.

(6) Repair eroded areas at left abutment and upstream and downstream
face of dam.

d. The deteriorated concrele In the spill~.’ay sidewall should be
repaired within one year of t h e  (late of approva l  of this report.

A copy of the report is being furnished to 1 r. i ir li (‘ . lT ofman , gew
Jersey Department of Environmental Protection , tIn’ designated State
Office contact for this program. Within five days of the date of this
letter , a copy will also he sent to Congressman James A . Courter of
the Thirteenth District. Under the provision of the Freedom of
Information Act, the inspection report will 1,0 subiect to release
by this office , upon request , five days after the (late of this
letter.

Additional copies of this report may be obtained from the ~‘ationa1
Technical Information Services (NTIS), Springfield , Vi rgin ia  22161
at a reasonable cost. Please allow four to six w,cl s from the date of
this letter for NTIS to have copies of the report available.

L
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I
NAPEN-D
Honorabl. Urendan T. Byrne

An important aspect of the Dam Safety Program will be the implementation
of the reco~~endations made as a 

result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our reconnendations.

Sincerely ,

1 m c i  JANES~’C. T
As stated •

~~~~~ Colonel , Corps of Engineers
h i st r i ct  t n gt n e e r

Copies furnished:
flirk C. lioftian, P.S., Oeputy director
Division of Water Resources
N. J. Dept. of Environmental Protection
P. 0. Box CN029
Trenton, NJ 08625 H

Joh n O’Dowd , Acting Chief
Bureau of Flood Plain Management
Division of Water Resources
N. J, Dept. of Environmental Protection
P. 0. Box CN029
Trenton, NJ 08625
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CORPS OF ENCINFF.RS ASSESS’rF.’~T (‘IF (‘.F.\’FPAI, CONT)TTIONS

This dam was inspected on 9 and 2° November and 2 “~ecemher 197A by
Langan Engineering Associates, Inc . untlt ’t contract to the State of
New Jersey. The state , under agreement with the . S. Army Pngineer
District , Philadelphia , had this insp~ ctton performed in accordance
with the National Dam Inspection Act , Public l ;tw ‘h” 1(~7.

Lake Stockholm Dam , initially listed as a high hazard potentia l structure ,
but reduced to a significant hazard potential stru -tu re as a result of
this inspection , is judged to be In poor overall condition . The dam ’s
spilivay is considered Inadequate sInce 42 percent of the P~ illwa y Design
Flood——SDF — would overtop the dam . (The 51W , In this Instance , Is one
half of the Probable Maximum Flood). To Insure adequacy of the structure ,
the following ac tion s, as a minimum , are recommended :

a. The spilivay ’s adequacy sho u ld i’~ determined by a qualified
professional consultant engaged by the  owner ,,sin;’ nert ’ s op h i s t i en t e d
methods , procedures, and studies within six months f ro m  t i re  da te  of
approval of this report. Any remedial measures necessary to insure the
adequacy of the api1 iway and to prevent ov.’rtopplrn’ should b’ tel tlate (i
within calendar year 1950. In the inte rir , a cii tallt’ d emergency opera-
t ion plan and warning system • shoul ti be P r omet  lv dove loped . \ 1 so , dur  t rip
periods of unusually heavy proc ip i  t a t  ion , a rotin ’ t he- r’lt~cl q,rrVe ii lance
should he provided .

b. Within six months from th~ dite of ar”~rovat of this report ,
engineering studies and analy ses should be perforr~ d to determine the
(tan s embankment and foundation condition and st r u c t u r a l  s t ab i l i ty .  This
should include test borings to determin e materi al prop erties relative to

stability and seepage and instal lation of pic/0!’lI’tern to facilitate seep-

age studies. Any remedial measure’~ found necessary should be initiated

within calendar year l9~0.

c. The following remedial at’ t I ur is  s h o u l d  in ’ cn ~r’ let ed within three

months from the date of approval of this report :

(I) Repair ur’stream areas wirer,’ ri ,~rnp is mi ssin g or has been destroyed .

(2) l’roviilt ’ ci ‘‘a r c hannt’ I for ‘o il lwav di seba roe under rend.

(3) Invest I nate and ci  ear downs t roan ~i d  of t in’ ‘I trw leve l out 1 et
ipe and provide trash rack at nOst roam end of the P IP° If nh’cossarv . 
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(4) Remove Jlashboard and provisions for fiashhoards from spillway.

(5) Remove all trees from area of dart.

(6) Repair eroded areas at left abutment and unstream and downstream
face of dam .

d. The deteriorated concrete in the spil lway sidewall should be
— repaired within one year of the date of approval of this report.

APP

-~ Colone l , Co rns of Engineers
Dis t r i c t  Enginee r

DATE:

j 1 



PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: LAKE STOCKHOLM DAM

ID NUMBE R: FED ID No. N300302

STATE LOCATED: NEW JERSEY

COUNTY LOCATED: SUSSEX

STREAM: SMALL BRANCH-TRIBUTARY TO
PEQUANNOCK RIVER

RiVER BASIN: PASSAIC

DATE OF INSPECTION : NOVEMBER and DECEMBER 1978

ASSESSMENT OF GENERAL CONDITIONS

Lake Stockholm Dam is 50 years old and in poor overal l condition. Erosion . 
-

has occurred at the top of the dam and the upstream riprap is missing over
considerable portions of the dam and has deteriorated in other areas. The
discharge end of the low level outlet pipe - is covered with debris. The
downstream slope of the darn is covered with trees and the downstream area is
wet and spongy. The spillway discharge channel has trees and debris. The
spiliway capacity as determined by CE Screening Criteria is inadequate. We
estimate the dam can adequately pass only 21% of the PMF. There is
essentially no available information on the design, construction, and operation
of the dam and there is uncertainty as to the future performance of the dam.

We recommend repair be made to the upstream areas where riprap is
missing or has been destroyed. This should be done very soon. A clear channel
for spillway discharge under road should be provided. This sould be done very
soon. The downstream end of the low level outlet pipe should be investigated



and deared and a trash rack provided at upstream end of the pipe if necessary.
This should be done very soon. Flashboard and provisions for f lashboarcis should
be removed from the spiliway. This should be done very soon. All trees should
be removed from the area of the dam. This should be done soon. Eroded
areas at left abutment and upstream and downstream faces of the dam should
be repaired. This should be done soon. Piezometers should be installed
upstream and downstream of the dam to determine seepage conditions through
and under the dam. This should be done soon. Borings and tests should be used
to investigate the engineering properties of the dam and foundation, and,
determinations as to whether or not conventional safety margins exist and mod-
if ications that may be required should be made. This should be done soon. The
concrete spillway side wall should be repaired. This should be done in the
future.

The spiliway capacity is inadequate. We estimate the dam can adequately
pass only 21% of the PMF. The SDF and the capacity of the spillway should be
determined using more precise and sophisticated methods and procedures. The
need for and type of mitigating measures should be determined. Around the
clock surveillance during periods of unusually heavy precipitation should be
provided, and a warning system established. This should be done in the near
future.

- D~ennis 3. Leh~~~~~~~~~~~~
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies of
these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to identify
expeditiously those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available data and
visual inspections. Detailed investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection along
with data available to the inspection team. It is important to note that the
condition of a dam depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would be incorrect to assume
that the present conth1~on of the dam will continue to represent the condition of
the dam at some point in the future. Only through continued care and inspection
can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the Spillway
Test - flood is based on the estimated “Probable Maximum Flood” for the region
(greatest reasonably possible storm runoff), or fractions thereof. The test flood
provides a measure of relative spiliway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream damage
potential.



SECTION 1 PROJEC T INFORMATION

1.2 General

Authority to perform the Phase I Safety Inspection of Lake Stockholm Dam
was received from the State of New Jersey, Department of Environmental
Protection, Division of Water Resources by letter dated 20 November 1978. This
Authority was given pursuant to the National Dam Inspection Act , Public Law
92-367 and by agreement between the State and the U.S. Army Engineer District,
Philadelphia, Penn.

The purpose of the Phase I Investigation is to develop an assessment of the
general conditions with respect to safety of Lake Stockholm Dam and
appurtenances based upon available data and visual inspection, and determine any
need for emergency measures and condude if additional studies, investigations
and analyses are necessary and warranted. The assessment is made using
screening criteria established in Recommended Guidelines for Safety Inspection
of Dams prepared by the Department of Army, Office of the Chief of Engineers.
L is not the purpose of the inspection report to imply that a dam meeting or
failing to meet the screening criteria, is per se, certainly adequate or
inadequate.

1.2 Project Description

Lake Stockholm Dam is a 50 year old 630-ft-long, 16-ft-high earthfill dam
with a concrete corewall and a concrete notch overfall spillway. The dam has a
cres t width of 8 ft and 2 horizontal to I vertical upstream and downstream
slopes. The spiliway weir length is 30 ft and located at the right abutment of the
earthfill dam. The top of the spillway weir is 2 ft below the crest of the dam.
The spiliway has provisions for flashboards to reduce freeboard to 1 ft . There is
a 12-in-dia C.I. low level outlet pipe with a gate valve at about the center of the
dam. Access is through a manhole on the crest of the dam.

Lake Stockholm Dam is located at the north end of Lake Stockho~,m in the -
-

Township of ~Iardyston, Sussex County, New Jersey. It is at latitude 41 4.3’ and
longitude 74 31.7’. A regional vicinity map is given in Fig. 1 and essential
features of the dam are given in Fig. 2.

Lake Stockholm Dam is classified as being “Small” on the basis of its
maximum reservoir storage volume of 335 ac-f t , which is more than 50-acre
feet, but less than 1000-acre feet. It is also classified as “Small” on the basis of
its total height of 16 feet, which is less than 40 feet. Accordingly the dam is
classified as “Small” in size.



In the National Inventory of Dams, Lake Stockholm has been classified as
having “High Hazard Potential” on the basis that failure of the dam would cause
excessive property damage to residences downstream, and could potentially
cause more than a few deaths. Visual inspection of the downstream area shows
that breach of the dam would cause little damage to residences which are
located on high ground but could be hazardous to people utilizing the low lying
Stockholm Terrace road. Accordingly, it is proposed to change the Hazard Clas-
sification Potential to “Significant”.

Lake Stockholm Dam is owned by the Township of Hardyston, Municipal
Building, Stockholm, New Jersey. The purpose of the dam is recreation.

William H. Boardman, Consulting Engineer prepared the plans and
specifications and supervised construction of the dam. The John W . Heller
Construction Company constructed the dam in 1928. No information is available
after 1928 concerning operational procedures for the dam.

1.3 Pertinent Data

a. At dam sit; the drainage area is 415 acres (0.65 sq mi)

b. Discharge at Dam Site

Maximum known flood at dam site: Unknown

Total spiliway capacity at
maximum pool elevation: 303 cfs

c. Elevation *(ft)
lop dam: El. 1098.4

Normal pool: El. 1096.2 (Assumed to be spillway crest)

Spillway crest: El. 1096.2

Streambed at centerline of dam: Approx. El. 1082

Maximum tailwater: No discharge at time of inspection.

d. Reservoir

Length of maximum pool: Approx. 2100 feet

-2-



Length of normal pool: Approx. 2000 feet

e. Storage (acre-feet)

Normal pool: 300 AF (estimated)

Top of dam: 335 AF (estimated)

f. Reservoir Surface (acres)

Top dam: 34.5 AF (estimated)

Recreation pool (assumed to be at 33 AF (estimated)
spiliway crest):
Spiliway crest: 33 AF

g. Dam

Type: Earthf ill

Length: Approx. 630 feet

Height: Approx. 16 feet

Top width: Approx. 8 feet

Side Slopes: 2 hor to 1 vert

Zoning:

Impervious core: Concrete core wall

Cutoff: None observed

Grout Curtain: None observed

h. Spillway

Type: Concrete notch overfall

Length of Weir: 30 feet

Crest elevation: El. 1096.2

U/S channel: None observed

(
-3-
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D/S channel: Steep rock slope with boulders

Regulating Outlets

Type: Low level outlet l2-in-dia CI pipe

Length: Estimate 100 ft

Closure: Gate valve at bottom of manhole

Access: Manhole on crest of dam

*All elevations were obtained from a field survey using a reference elevation of
1100.00 at an assumed bench mark. The reference elevation was estimated from
the USGS Map for Franklin, N.J. Quadrangle.

SECTION 2 ENGINEERING DATA

2.1 Introduction

There is essentially no engineering data available. Correspondence dated
1928 indicates the top of the core wail is 1 ft below the crest of the dam and the
core wall was carried to ledge rock at both abutments of the dam and wood sheet
piling was driven to ledge rock or hard pan between the abutments. The dam is
reported to have been designed for a maximum high water level one foot below
the top of the dam. Lake level is controlled with flashboards.

There is essentially no information concerning construction of the dam.
However, the engineer stated in a letter dated 20 September 1928, “The
Contractor did their work well”. This letter also gives the results of preliminary
test borings as follows:

Sta. 1 plus 95 2’ - 6” muck,7’6 blue clay, and 9’O sand. Total 19’ to hard
bottom.

Sta. 3 plus 0 2’-6” muck ,7 ft blue clay, and I 0’-6 sand and clay. Total
20 ft to hard pan. 22.5 ft to ledge rock or boulders.

Sta. 4 plus 62 l6~ feet to hard pan.

Sta. 5 plus 25 1 1~4 feet to hard pan.

Operation of the outlet works consists of opening the gate valve to lower
the lake each year in the fall.

Available information is inadequate to evaluate the design, construction
and operation of Lake Stockholm Dam.

-4-
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2.1 Regional Geology

Lake Stockholm Dam is located in the New Jersey Highlands physiographic
province. The New Jersey Highlands extend across the state in a northeast-
southwest direction from the border of New York to the Delaware River and
includes the northwest portions of Hunterdon, Passaic, and Morris Counties and
the southeastern parts of Warren and Sussex Counties. This province is part of
the New England Physiographic Province and lies between the Appalachian Ridge
and Valley Province to the northwest and the Piedmont Province to the
southeast. See Fig 3.

The Highlands are characterized by rounded and flattopped northeast-
southwest ridges and mountains up to 1,400 ft high separated by narrow valleys.
The orientation of the valleys are usually, but not always controlled by the
underlying geologic structure.

The regional geologic structure reflects the very old age of bedrock. A
number of regional faults cross the area in a northeast southwest direction,
including the Ramapo Fault; the more than 30 mile long fault scarp forms the
eastern border of the province. Faults control many of the river valley
orientations. The relatively uniform slope of the mountain elevations, from
northwest to southeast, is a direct result of the faulting. The entire area is part
of the now dissected Schooley Peneplain.

The Pleistocene Age Wisconsin glacier covered all of the dam site area.

The glacier stripped most of the existing overburden and weathered rock
and uncovered the ntjnerous hard bedrock knobs and ridges seen throughout the
province. Most of the side-slopes in the area are covered with heavy boulder tills
(ground moraine), whereas glacial outwash and recent aiiuvium cover the valleys.

— 

SECTION 3 VISU AL INSPECTION

Available records indicate Lake Stockholm Dam was inspected on 21
September 1928. The report indicates slight seepage all along the downstream
toe with water carrying typical iron scum and a very small total flow. The
inspector stated in a letter dated 28 September 1928 “We find that the dam is -
apparently well constructed and safe insofar as the foundation is concerned. We
did, however, find that flashboards had been placed in the spillway, which raised
the water level to a dangerous extent. We have communicated with the owner
and with this engineer and are ordering the removal of the I lashboards”. Another
inspection and what appears to be the last inspection was made on 30 October -

1928. The inspection report states, “Flashboards which were observed in the
spiliway on September 21, 1928 have been removed.”

-5-
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Our site inspection disclosed the earthf ill dam embankment to be in poor
condition. Several areas on the downstream face have eroded and portions of the
top of the upstream slope has eroded leaving a I to 1.5 ft scarp along the
embankment. The crest has sags from 4 to 6 inches. Trees and brush cover the
downstream face of the dam.

Riprap exists only along portions of the upstream face. There is erosion
along the right abutment from what appears to have been overtopping of the dam
at this location.

The sp illway is constructed of concrete and has a 30-ft long weir crest and
appears to be founded on rock at the right abutment and has a concrete sidewall
abutment at the embankment portion of the dam. A steel framed wooden bridge
crosses the spillway and wooden platform extends out into the reservoir where
the spillway and embankment abut. Erosion has occurred from under the
platform. A concrete pad appears to have been poured relatively recently under
the platform and erosion has occurred in an area about 6 inches deep by 2 ft wide
along the west side of the spillway side wall. The side wall concrete has spalled
and deteriorated.

The spillway discharge channel contains trees and debris. Debris, brush and
trees are also present in the downstream discharge channel. No clear discharge
channel exists to the roadway culvert. The area downstream of the dam is wet
and spongy.

An 8.5-ft-dia, 25-ft-deep manhole is located in the mid portion of the H
embankment. It houses a T-stem operated gate valve to a low level 12-in-dia
C.I. outlet pipe for lowering of the reservoir. The manhole contains debris and
about three feet of water. The gate valve is functional. The discharge end of
the pipe is between the road (Stockholm Terrace) and the downstream toe of the
dam. It is covered with debris. With the gate open, water flows out of the
ground at the location of the 15-in-dia culvert under the road.

SECTION 4 OPERATIONAL PROCEDURES

No information is available concerning operational procedures for Lake
Stockholm Dam. Nearby residents reported the lake is lowered annually in the
fall of the year to kill algae.

SECTION 5 HYDRAULIC/ HYDROLOGIC

A local resident informed us the downstream road has been inundated five
or six times in the last ten years and that the dam was overtopped about 12 years
ago.

-6-



The hydraulic/hydrologic evaluation is based on a Spiliway Design Flood
(SDF) equal to half of the Probable Maximum Flood (1/2 PMF) chosen in
accordance with the evaluation guidelines for dams classified as Significant and
Small in size. Hydrologic design data for this dam is not a~?ailable. The PMF hasbeen determined by developing a synthetic hydrograph based on the maximum
probable precipitation of 22.0 inches (200 square mile - 24 hour). Hydrologic
computations are presented in Appendix 4. The 1/2 PMF peak inflow determined
for the subject watershed is 1971 cfs.

The capacity of the spillway at maximum pool elevation (El. 1098.4) is 303
cf s which is significantly less than SDF. Flood routing for the 1/2 PMF indicates
the dam will overtop by 0.8 ft. We estimate the dam can adequately pass only
21% of the PMF.

The downstream potential damage center is a lightly travelled road located
at the toe of the dam. Beyond this road there is a relatively wide (1000+ ft)
valley with the first dwelling encountered approximately 2000 ft downstream and
at an elevation 40+ ft above the valley bottom. Overtopping of the dam under
the 1/ 2 SDF will result in water flow across the roadway since there is only a
small culvert (30”) located under the roadway. Based on our knowledge of the
immediate downstream topography, the dam and the degree of overtopping
potential it is our opinion that dam failure resulting from overtopping would not
result in a significant increase in the hazard to loss of life downstream from the
dam from that which would exist just before overtopping failure.

Drawdown of the rescr~oir has been evaluated considering that the 12 in-
dia C.I. low level outlet pipe is functioning properly . Our calculations indicate
that the lake level could be lowered 4 ft in approximately 12 days and 12 feet in
about 43 days.

SECTION 6 STRUCTURAL STABILITY

No information is available concerning the engineering properties of the
foundation and dam materials. Consequently, analytical analyses of the stability
of the dam cannot be made without gross assumptions concerning the properties
of the materials. Based on our visual observation and the fact the road along the -
downstream side also serves as a stabilizing berm, the stability of the dam with
respect to sliding and slope stability is likely to be adequate under the conditions
observed during our site inspection. In addition,the spillway section is reported
to have been founded on rock. This section of the dam is also likely to be stable.
However, the actual degree of stability under different stress conditions should
be determined using present day state of art methods.

Lake Stockholm Dam is located in Seismic Zone I of the Seismic Zone Map
of Contiguous States. The degree of stability of the dam and appurtenances
under static loading are uncertain with respect to conventional safety margins
and may be unstable under earthquake loading.

—7-
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SECTION 7 ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Assessment

Lake Stockholm Dam is in poor condition. Erosion has occurred at the top
of the dam and the upstream riprap is missing over considerable portions of the
dam and has deteriorated in other areas. The discharge end of the pipe is
covered with debris. The downstream slope of the dam is covered with trees and
the downstream area is wet and spongy. The spillway discharge channel has trees
and debris. The spillway capacity as determined by CE Screening cr~teria is
inadequate. We estimate the dam can adequately pass only 21% of the PMF.

There is essentially no available information on the design, construction,
and operation of the darm consequently there is uncertainty as to the future per-
formance of the dam.

7.2 Recommendations/ Remedial Measures

We. recommend the following measures be taken:

I. Repair upstream areas where riprap is missing or has been destroyed. This
should be done very soon.

2. Provide clear channel for spillway discharge under road. This should be
done very soon.

3. Investigate and clear downstream end of the low level outlet pipe and
provide trash rack at upstream end of the pipe if necessary. This should be
done very soon.

4. Remove flashboard and provisions for flashboards from spiliway. This
should be done very soon.

5. Remove all trees from area of dam. This should be done soon.

6. Repair eroded areas at left abutment and upstream and downstream face of
dam. This should be done soon.

7. Install piezometers upstream and downstream of the dam to determine
seepage conditions through and under the dam. This should be done soon.

8. Investigate by means of borings and tests, the engineering properties of the
dam and foundation, and determine whether or not conventional safety
margins exist under more severe stress conditions than those observed
during our inspection, and, what modif ications may be required to achieve
such safety margins. This should be done soon.

-8-
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9. Repair concrete of spiliway side wall. This should be done in the future.

10. The spillway capacity is inadequate. We estimate the dam can adequately
pass only 21% of the PMF. The SDF and the capacity of the spiliway should
be determined using more precise and sophisticated methods and
procedures. The need for and type of mitigating measures should be
determined. Around the clock surveillance during periods of unusually
heavy precipitation should be provided, and a warning system established.
This should be done in the near future.
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PHOTOGRAPHS

LAKE STOCKHOLM DAM
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Up~tre.irn face of dam. Note 29 November 1978
absence of riprap.
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S Crest of dam. Looking East. 29 November 1978 II
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Spiliway. Looking downstream. 29 Novcmber 1978
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Roadway behind dam. Looking east. 29 November 1978
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Spiliway. Looking upstream. Note 29 November 1978
vertical crack in spiliway left side wall.
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Spillway discharge channel. 29 November 1978Looking upstream.
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Left spiliway - embankment abutment. 29 November 1978
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Rock at spiliway right abutment. 29 November 1978
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Erosion at top of embankment. 29 November 1978

-

Erosion of crest and downstream 29 November 1978
side of embankment.

LA K E STOCKHOLM DAM

_ _ _  
-



Manhole at top of embankment. 29 November 1978
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Wet marsh y area downstream of embankment. 20 November 1978
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Deteriorated upstream riprap. 29 November 1978
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Open work rock below crest of dam. 29 November 1978
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